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(54) METHOD FOR SEPARATING AND RECOVERING PLATINUM FAMILY ELEMENT AND TECHNETIUM 

(57)Abstract- 

PURPOSE: To obtain a method for separating and recovering platinum family elements and 
technetium with a high purity at a high yield from the nitric acid soln. of spent unclear fuel or the 
waste liquids generated from reprocessing plants. 

CONSTITUTION: The nitric acid soln. of spent nuclear fuel or a waste liquid generated from the 
reprocessing plant is brought into contact with anion exchange resin to selectively adsorb the 
platinum family elements, such as palladium and ruthenium, and technetium in the solns. The 
anion exchange resin is an anion exchange resin consisting of high-molecular polymers as base 1 
bodies and having heterocyclic groups contg. nitrogen atoms as functional groups or a weakly 
basic anion exchange resin having primary to secondary amine groups as functional groups. The 
ion exchange resin after the adsorption is successively brought into contact with a dilute nitric ;"5 
acid soln., aq. soln. contg. thiourea or ammonia and coned, nitric acid soln., thereby, the : § 
ruthenium, palladium and technetium adsorbed on the ion exchange regions are respectively -r -i 

selectively eluted and recovered. ■ 

8 

m 




LEGAL STATUS 

[Date of request for examination] 09.08.1999 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's decision of 
rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 3366485 

[Date of registration] 01.11 .2002 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



Copyright (C): 1998,2003 Japan Patent Office 



(19) B*H#fW (JP) 



«2> ilk m 4# I* ^ ^ (A) 



<ll)#fttii»&§8#*§ 

^^^8-269585 

(43) 4*§B 0 WOL 8 ^ (1996) 10£ 15 B 



(5i)intcx e iawia^ fi t&mimmfr 

C2 2B 11/00 C2 2B 11/00 

C 0 1 G 55/00 C 0 1 G 55/00 

57/00 57/00 

C 2 2 B 60/00 C 2 2 B 60/00 

G2 1F 9/06 ZAB G2 1F 9/06 ZAB 



(21)fflBi## 


<ftm&7 -69864 


(71) Hi® A 


000003687 












^7^(1995)3^280 










(71)W©A 


000156938 
















*&m*:m;im*2:&3Tm 3 #22^ 






(71)W@A 


000173647 








Bffl»AjffiR«BftW5Wf 








j|QSC8KO&K&ft 1 TB 6 #8 






(72)SfcHJN? 










^mmm&*m&i- 1 -103 






(74)ft3®A 


^3®dr S» WHS (^2^) 











(54) [fS9KD=&;i*] S&Sot*R£X^*^A<D#«@iR;^£ 



(57) [Xft] 

tgS<t-r-5T-^>5^^flife O < ti 1 ~ 2 Sir ^ >s 

* * -5 A^n-eniHR^c^iiiitx-r 




I § s § 



C2) 

1 

~ t ^m^msL t im. $ & m t z a * ^&&mmc \& 

[A9KDINIRCIH]] 
[000 1] 

* * 9 ACD?>8£0ifc75«&cP8T & *>CD-C^b 
[000 2 ] 

xsitfKctf toting - i/^xgiwn^M 
[0 0 0 3 ] ±tm&m^nizX(fCtei>T:&£&ymi]& 

TC>£ 0 50 



ftm^ 8-269585 

2 

[0004] £/c> ^u^^^^/^^s^trs-e 
^L^TC^^cD;l/T-^^AM<b«5^^$n 

[0005] ^u^;^vfficpcc«as^)^3<D^ 
[0006] — s^7c^^^t$o n n©^^6-r. m 

^<o«Acc««or*Jt>, fli«fc««>T:i«<. mumscD 
[0007] ffi^r. ffi»^r^jK*4^tcmB^Mcoe^ 

mtcvic^i&rizmte'^^v a (Pd) 850 g, a- 

t*-^A (Ru) 1 9 00 gr, Pt^^A (Rh) 3 2 

^3 6%, ;i/T*-^AriS)6 o% % uw>V2»-emi 1 
0 0%«jST^ci^r#-2>ti-mi^^ o ^*5. 
^^A«^CC^<StB^tiri^j:i>7n^'C x 

^1 t^fco 750 gge<Df^^f^A^int 
[0008] ^mm^m^^<D&^mm^^^^ 

mztA,£±m, jbf^A«6o-9o°/o, t*^^^ 1 

*y a (Rh) cDAgp^^^^nrcc^gsi^cc^or 
^u/tcn^coe^Tc^^^^^^A^, 

P. Am. Cm^v^t7^f/^K^ Csf© 
TJU^»J^7t^ Ba, S v m<D7 foZl *) ±M&M7t 
Y. Nd. Ce*®«±ffl3:JS5c3t Mo, Zr, 



(3) 



ftmW- 8-269585 



[0 00 9] 

[0010] ccD^kUifBCDJ: 9ttNUL£*JIHItr & 
[0 0 1 1 ] 

£&<etc£>£ p 30 
[0012] m$m2 (Dmmzifc&temimm&VT- * * 



^a> ^^^^^A^-en^ti^wcc^gtiiiiR-r^^ 
[0013] m^m3commc%^^mmm>^^ 

[0014] *«88*9tt % sr. mm&&m\<om 
rets i 3?^»o-g^m«^ cb <Dmm&ic tsu mw 

[0015] 
[ftl] 



or 



( ^ e n g ^/S) 



(3> t: u y >») 



- N H , (ltt7^ VI) , 

-NH (CH.) <2&7£:/&« IS) . 

- N H (C a H*OH) (2«r^^, Hi) 



[0016] ±tawtt»*w-r*r^*>3aft«rett. 

[0017] cn^><DT^^>^«fli-CDa^^7C^ 
* * * 3 ACD^mmtC^l>-C$K 1/ Tdfcm<D— 



^f^A (Pd) . 7-^^^^A (Tc) . JU^-^A. 
(Ru) , Uy^A (Rh) Of trn ^1/27- :t>3£ 

iMtf i^onii^fliftoffisar « 0 , KtfifittMFX 

T^*>&ft«ai^©'^f ^a (Pd) ©ffl»#E« 

Roaasffl-c**. mM&mmsaz* vrnwomtosv 

50 Biftfttil 0- a M©Wt«tt«^6»l 2M©SiSi 



To 

[ooi8]ftfe ifiir^>a, 2i 

7C^C*f L X foM1%<DWffi. 4 >^r- V AST ~* > 
JM*tfjOU3: v U, Pu, N p IXflOHttttf 2 M#_b<D£§ 

MttTTIt T ~ :* >$tf*#J£/£ £ I >fc<£ £ /c < & 

^7C^. Am, Cm?©7^t7^^^ K7C^. M 20 

^ r^^>^^flicc^$-3fc<®#3n^^o «£o 

[0019] JJBr-*>SflW»M«c«»3nfc 
(1)^(3) K12itrr£?f#£MffiL>fc 0 ~trxt>iy. 30 

[0020] ( i > mmmtpfr^'^isy ^f--? 

A^coS^SotKRO* ^ * * ^ * A£Q&# $ i*/c&<D 
®fflfl&c mm L tcJV T ^ A CD £^tRB<jCC jgl§i©J&T 

£o 

^Cl^^^-JK* (SC (NH, ) , ) £/c«:7>^ 

-r (nh, ) ^mfrmR±mf&z&4*i't^®mK 
mm l ^ ^ a m^mtm^-r & . 

(3) ±|g/^^^A^gt$-f±/cf^CD^^>3S^fli 40 
Ufcx^^^^A^511RKCC?§g|0iRT-5o JUT, 

[00213 mmmjim 

&mw-cix, &?mmm.tp<D-ffimgm*o. 01-2*1 

J&Dffim. S?£L<te:0. 1 — 1. 5S^<Z)ffiBCCij|SS 



^gf^ 8-269585 
6 

[0 0 22 ] ^*<DBiI£i^#2«^X£*: 

[002 3] [RfX^ 
*gj«i*i±£C<!:&Cj;>K iSig^cD^i^ A, 

a. ^cDfrAmnmmmznxmmBfrh® 

[0 0 24] ®#^U^^^^A^C>'^' * 

iVf^-^A, 7^*^A£gJfli(CE&5»3t* 

^So ^N*>^^TC&i. SSfc«!ffliKRCX-r*>3S»«li^ 
AntlSXiJiiU, ^*<0^^A v ;b7*- 

^A, T-^^^^A^^|}C^*3i±S 0 ^ffiT-2>-Y^ 

< > m&jLMwmmtcmm-rzmufrib 8 o-c^^ 

[0025] jggHiliRX^ 

-hiB^^x^^^x r ^ ^ >s»«ji&«:eR» o 

7mm?<rt>**VA*, (a) - (c) icfB^-r 

(a) ^7-^^AjgiiX^ SI CC^L/tJ:^(c, ?gl 
mm 0 . 0 5 MWT-CfcDl'T^ ^ ACD^ffi0fe»W^«tC 

^>o U^X, ±SB!»»XS*«fc-f * 

b/c^T*- ^ A<D<^ ^r^^KlSst-r €> C t &X # ^ . 

t^. mmm±Lxmi*zffimM&*o. ooim-o. 

0 5M©«fflCC**Ci^*Ul*. ffiKiftSO. 05 



mm^titj:^. mmm&o. ooimotw 

[0 02 6 } (b) A125Mi£i 131 (C^U/c 

£ <h H < 12 MfelJh©«fl!B{«c iot io 

^*^?A&^3;h,£fcat> 
JH> . W*<D#«#B«Cc&£. ^S^A«gfRA<Nc 

fKOT&ttxmtu ?*mm (sc <nh 

, ) , ) &C>'T>*:~T (NH, ) «^7^^A(7)g«) 

^fl^E&JS^^Mu x ^ ^ ^ a * > <h >it 

M^^WU. PdXn ,+ (X=SC ( NH 2 ) , $ 
fdJNH, , n=l-4) <tl>o/c^fr*^*>itf* 20 

/ N- ^ ^ ^ a « c ft e> <omm\ t (D^&^mmmt^^ ■? 
^iiMiu^Km^n^. — *\ nh, 

«Stoc <h^r^e>^-^^^A(D©*sccjt;t;^^^ 

[0 02 7 ] ( c) T***VJ*mfcXM ±M>^Zs 
^rgilliliR-r^o S 1 fc^u/tJc^cc, t*^^^^a(3: 

9M-U Mm&<Dmmtmm*mmmt ox 
m^tcm^. Sflitc^^nfcT-^^^^A^siHiJR 

&^tix^x<DmmjLmcmrz>zt&x%z> 0 

[002 8] fcte. JbfB ( a) - ( c ) ©gi^fPlM 



^§fl¥8-2 6 9 5 8 5 
8 

frzmmmmToxftmm&ztiz. mmmi^um 

[0 02 9 ] 

* 9- ^ A urn 0 TSSil *®MJl t &tittmi&* w on* 

[003 0] 2 <D^lC*>W£ Q^tc^^^t- 

^A^SS-ti/c^<D^^>^^^^#5gm^?S. ^ 

*mm£tcizT>*:~7^;mfcmm. ismmmmffcm^x 

^^a, ^**5^A*tttT£^Mr&£fctf>. ;u 
t-^^a, ^>>^a, ^^^^^A^-en-eniM«w 

[0031] is^a 3 (o&njitctovz m^mm^T- 

j^s tc» t ^sefiiiig^ €: ^ mmw^z^AsX 1 tc 
#>. &&m^mcsi^isyM.j*>t,cttoxm*bx&i 

[0 03 2] 

9mm 1 . mmjLmj&tfm&xm : p^a 1 c m. s$ 2 

0 c m<Dtf^XJj^ ^(DtplC&i&^mS . 4 m e q/g 
cD^fay;VST^^>5cf^^l 5cm5tll 
l§SM*J 6 ^ > , t> ^ A^:^^ 6 0 "CO— ^jaS«:«?a 
U/to ^^A©^^^ Pd 504. 7mg/K 
Ru 5 0 3. 8mg/l, Rh 251. 7mg/ 
U Tc 517. lrag/K Cs 99 8. 2mg 

/l. Sr 1 02 2. 4rag/K Y 501. 3m 
e/1 % Nd 1017. 7mg/l, Mo492. 3 
mg/1, Zr 5 03. 6mg/l, MIS 1 m 

5 0 m 1 ^ 5 m 1 /m i n <&&8LXffiSL01t®t* M^X 
1 M<OWM*««5 0 m 1 ^SfcbTTjaftflcac^*^ 
ACD^^rtf^^o ^7^ACDT^6^liiU/c^^^ 
^^^3 >nU^^tCcfcD 10ml tritc^^Ufc, 
[0 0 3 3 ] ^y-^O^mJim : X^X\ 0. 0 5M 

cD#m®?g?ffi5 om i &±n±mm%:Mr?XTffi&u. m 
mm £±ia t \mmtemrxtm o tc B 

^^ZtV&i^JM: Xl>X. mW&tLXO. 05M 
(D^WmmWLCDiXto 0 0 . 5M^tIftW(D0. 0 

1 MB«»jR*fflt>fcC <hJy^«_blB©^r-^^ A'^M 



(6) 



xg t mm frawt *n ->tc 0 * 

[0 0 3 4] ^^^^^A^xfi : ;*a>-c\ 

LTO. 0 5M(Dl&m®S?gcr)^0«:i 2 
^y^X^ ( I CP) ^#«&K<£0^5MffO/c,, 

^®»£nrsc^#x^D^*i&c£K ftami©* 
coo35] msmz. 

m^mum : §§1 ^MSt OT^T;l&J&<D^!gteffl^ 
®*a*4i&8PM (ffiStttft 1 . 5 M) 2 0 0ml ^§13 20 
0 0ml CD^^^^T? 7X^JCi 9, -^CDttHC3£&Sm 
5. 5 m e q/g© 1 Mi 2M7 ^ >M*C^fe 



8-269585 



10 



[0 0 3 6 ] )\s"r^l»mM3Lm : ^T?. 0. 0 5M 
<D#mB&g?£5 0 m 1 10 0ml (D^&^fty =y 

Ant, 3 OT;SCl8g5U7ctIM;fc«*CC-fe: 0 
£i±7fco -e<Df£, tf^X7 4)VZU:J:K)Z<D 

[0 03 7] ^^A^gtXfl: ;X^-c, SSKSil/ 
TO. 0 5M<DmffiMfgm<DiKt>*) lC0. 2M^tI^ 

moo . i Mmmm.*ffli,>tzti t^xm^±m<ojv^ 
[0 03 8] ^****a*»xii: $&>-c, mmmt 

LTO. 0 5 M©#WB*»«M>tt*> 0 CC 1 0 M5il^i 

cp) ^t^mm^^mm^wit. *(D&mzmi 

[0 039] 

[*1 ] 

<o±mw^m (m g / i > 





&3» 




R u JStiift* 


p d asm** 


T c*§aj» 


P d 


5 0 4. 


2 


2 1.7 


1.04 


19 2 1. 6 


O . 17 


R u 


5 9 9. 


4 


7 8.3 


2 0 8 0. 7 


0.81 


0.36 


T c 


3 9 8. 


6 


3 2.4 


0 . 18 


0.26 


1 4 2 6. 3 


C s 


6 0 2. 


4 


6 0 2. 1 








S r 


5 0 3. 


7 


5 0 3. 9 








B a 


6 0 1. 


9 


6 0 2.4 








Y 


4 9 7. 


6 


4 9 7. 6 








C B 


60 3. 


6 


6 0 4. 1 








M o 


4 9 6. 


3 


4 8 6. 2 








Z r 


4 9 9. 


4 


4 9 8. 7 








U 


5 14 3. 


3 


5 14 1. 6 









[0040] m^<Dll£Mfr%m&tc&&W<VftM&iiRm 

[iijRmw^n^ng 5. 3%, 86. 8%. 89. 5% 

^r^^A, 7-?*3"y 

[0 04 1 ] «C*5, JifB^^>?^A^^XSK:fcC>r, 



UtO. 2M^tJ^iM(D0. 1 

^•^^^A^tH^O^Ir^JPd 19 17. 3m 
g/1, Ru 1. 54mg/L Tc 0. 38mg 

/ir*ot ( ^^^o/^com^mtQ 5. 1%-e^o 

[0 04 2 3 

so tf % ^^^«j^©?gK^ffi^/ctt#saax«-c^ 



n 

[004 3 ] It*® 2 omitc S^BOTSft&tf 

* * * * a * mm 3 fca© ^ * >^sftwn« »aut 



(7) W8-2 6 958 5 

12 

* [0 0 4 4 ] W*JB3©*g8tcJ:*itf. r~*>3a£rftf 

[0045] tb^lf^gSigl 
"Cff & ea&oiSi ^ * >s£& ^ a -fe * 

[^2] Ca)^cr)3l^2tC<fc^X^CC*5^^>'^ 



[0 1 ] 



10' 



10 ; 



10 2 



10 1 



10* 





I- * — 1 — 
sic 




: 






s 

■ / ^ 






if 












■ 


Rh 





6 6 8 10 

mmmBt <m o i / 1 ) 



12 



14 



(8) 



^¥8-2 6 9 5 8 5 




7P> b"<—is<D&i$ 



(51)Int.Cl . 6 
G2 1 F 



9/06 



5 8 1 



SIS S$f!iS 

TmttrfittigWr 4 - 7 - 5 - 204 

mm m— 

MmUah) I 7-18-19 

sea »)g 

Jft*£rfi^^4 3 M2 -12-5 
— & 

its is] 

i \mm imm.mz * mm 4t i^ 



F I 

G 2 1 F 9/06 



5 8 1 J 



^KRrf?^i3a^3Tg3#22^ mmm 



